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(57) Abstract 



A method for controlling transmission power in a radio 
system and in a WCDMA system network in particular 
for maximizing cell capacity. An acceptable transmission 
power margin and an optimum power level, which may 
change specifically for each connection and service class, are 
determined for the transmission power. Transmission power 
is adjusted using power control steps utilizing an incoming 
power control command and previous power control steps. 
The power control step size is adjusted as a sum of a fixed 
and a variable dynamic step size where the dynamic value 
is obtained on the basis of the measured value and the target 
value of the signal-to-noise ratio. Information on the network 
state can be obtained by comparing AC and LC data and the 
cell capacity can be maximized by controlling the amount of 
transmission power calculated by the mobile station before the 
final power transmission. 
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Method for controlling transmission power in wcdma system 

BACKGROUND OF THE INVENTION 

The invention relates to a method for controlling transmission power 
in a radio system and in a WCDMA system in particular where transmission 

5 power is controlled by means of power control steps. In this system the step 
size of a transmission power change is adjusted using a fixed step size or dy- 
namically using a variable step size. An acceptable threshold value of the 
transmission power may vary specifically for each connection. 

The WCDMA (Wideband Code Division Multiple Access) is a 

10 modulation and multiple access technique based on a well-known spread 
spectrum theory, where the data transmitted by a transmitter is spread into a 
frequency range and identified using a code. The power of the WCDMA sys- 
tem must be controlled in order to maximize the operation thereof. Firstly, all 
powers transmitted by mobile stations should be substantially equal at the 

15 base station irrespective of multipath propagation. Secondly, only the mini- 
mum power required for reliable data transmission is allowed from the base 
station transmitter so that as many users as possible can share the same cell. 

The WCDMA system power control can be divided into three parts. 
In the downlink power control, from a base station to a mobile station, the base 

20 station constantly reduces its output power until the mobile station requires for 
more power. The total power of the base station can thus be kept low and the 
capacity of one cell can be maximized without disturbing other cells. 

The uplink power control, from a mobile station to a base station, is 
composed of an open-loop power control and a closed-loop power control. In 

25 the open-loop power control the mobile station estimates signal attenuation on 
a radio channel and on the basis thereof roughly adjusts its output power. 

Since the radio channels in the downlink and uplink directions are at 
different frequencies, the open-loop estimate for signal attenuation is not nec- 
essarily accurate in the uplink direction. In the closed-loop power control the 

30 base station measures the power level of the mobile station transmission and 
sends a command bit to the mobile station, on the basis of which the mobile 
station increases or reduces the transmission power. 

The closed-loop power control can be carried out usinjg a fixed step 
size or dynamically using a variable step size. In the fixed step size power 

35 control the base station measures the relative power level of each mobile sta- 
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tion signal and compares it to a threshold value. A power control command is 
sent to the mobile station, for example, at 1.25 ms intervals, according to 
which the mobile station increases or reduces the transmission power by a 
predetermined amount, for example 0.5 dB. 

5 Maintaining the power control step size constant causes problems 

in situations where the signal or the interference level change occasionally but 
not constantly. If the power control in a radio system is carried out using a 
large fixed step size, a strong fluctuation of the power used around the desired 
power level becomes a problem. If the step size of the power control is small 

10 there is a risk that the power control algorithm cannot follow the rapid varia- 
tions in the signal-to-interference ratio 

International patent application PCT/W097/26716 A Method for 
Controlling Transmitting Power and a Radio System is an example of a prior 
art implementation of dynamic power control. In said application the dynamic 

15 power control is carried out on the basis of several received successive power 
control commands in such a manner that the number of two successive di- 
verging commands is calculated from the power control commands to be ex- 
amined in proportion to the number of commands to be examined, and the 
calculated proportion is compared to one or more predetermined reference 

20 values and the step size is adjusted on the basis of said comparison. 

Problems with the above dynamic power control system are that the 
transmission power of the mobile station exceeds an optimal value and that 
the mobile station disturbs the surrounding mobile stations and that the system 
does not maximize the cell capacity. 

25 

BRIEF DESCRIPTION OF THE INVENTION 

It is an object of the invention to provide a method for controlling 

transmission power in a WCDMA system and an apparatus implementing the 

method so as to achieve a balanced radio system and an improved capacity. 
30 The objects of the invention are achieved with a dynamic power control 

method and a WCDMA system, characterized by what is disclosed in the 

characterizing portions of the independent claims. 

The advantage with the dynamic power control method and the 

WCDMA system is that power consumption is reduced in a first radio unit and 
35 therefore saves the battery of the first radio unit in case that the first radio unit 

is a mobile station, as the method according to the dynamic power control 
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based on a signal-to-interference ratio (SIR) optimizes the transmission power 
change and the optimum power level of the transmission power is achieved 
irrespective of the network state and the subscriber terminal service ciass. 

The advantages of the preferred embodiments of the invention are 

5 that the invention takes into account the WCDMA system and the services of- 
fered thereby and that signalling is reduced as unnecessary cycles are re- 
moved. In addition, the method of the invention rapidly responds to fast radio 
network changes, is flexible, does not cause additional signalling at the air in- 
terface between the base station and the mobile station and takes multimedia 

10 transfer requirements (for example, Quality of Service QoS) into account. 

In the invention, after the power transmitted by a first radio unit, for 
example by a mobile station, and received by a second radio unit, for example 
a base station, is compared to an upper limit and a lower limit of a power mar- 
gin, and when the power exceeds the upper limit of the power margin or when 

15 the power goes below the lower limit of the power margin, a command corre- 
spondingly reducing or increasing power is issued to the first radio unit at a 
first rate. The power control command can, for instance, be a command bit or 
command bits. The first radio unit can also transmit power control commands 
to the second radio unit 

20 In a preferred embodiment of the invention the second radio unit 

also compares the measured signal strength to an optimum value and if the 
measured signal strength exceeds or goes below said optimum value, the 
second radio unit correspondingly issues a command to the first radio unit to 
reduce or increase the power of the transmitted signal at a second rate which 

25 is lower than the first rate. 

In another preferred embodiment of the invention forthcoming and 
previous power control commands and previous power control steps are taken 
into account when calculating the amount of power increasing or reducing the 
transmission power of the first radio unit. 

30 In a further preferred embodiment of the invention the power level is 

not changed, if the power control commands are repeated in turns as a se- 
quence of power control commands increasing and reducing power. If a power 
control command that only increases power or reduces power is repeated in 
the power control sequence, then the power control cycle can be delayed. 

35 In a still further preferred embodiment of the invention the amount 

of power increasing or reducing the transmission power of the first radio unit is 
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calculated as a sum of the dynamic variable step and the pre-calculated fixed 
step. 

Still according to a preferred embodiment information is obtained by 
comparing Admission Control (AC) and Load Control (LC) parameters, or data, 
5 on whether a change is taking place in the radio network that would affect the 
set value of the first, radio unit power control, and when the change takes 
place, for example when a new high-speed connection is established, a theo- 
retically appropriate offset can be determined for the transmission powers of 
existing connections, the offset enabling the transmission powers thereof to be 
10 appropriate also after initiating the operation of a new connection in the 
changed network. By comparing AC and LC data and by using soft handover, 
if the first radio unit so desires, a balanced radio system and an improved ca- 
pacity are achieved. 

According to the invention the acceptable upper and lower limits of 
15 the transmission power of a particular service class and the optimum power 
level can change specifically for each connection and sen/ice class. 

The technique of the invention can also be reversely applied in such 
a manner that the first radio unit controls the transmission power of the second 
radio unit, although in order to illustrate the description only a situation where 
20 the second radio unit controls the transmission power of the first radio unit is 
described in more detail. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in greater detail in 
25 connection with the preferred embodiments with reference to the accompany- 
ing drawings, in which 

Figure 1 shows essential pahs of a mobile station/base station 
system of the invention, 

Figure 2 graphically shows how a power level is set in relation to 

30 time, 

Figure 3A is a flow chart showing a dynamic power control algo- 
rithm from the base station side, 

Figure 3B is a flow chart showing a dynamic power control algo- 
rithm from the mobile station side, 
35 Figure 4 shows a handover situation, in which a mobile station is 

under the influence of several base stations, 
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Figure 5 shows the classification of base station cell power. 

DETAILED DESCRIPTION OF THE INVENTION 

The system in Figure 1 illustrates the structure of a mobile station 

5 MS 1-2 and a base station BS 1-36 of the invention. Figure 1 shows how the 
base station 1-36 receives signals transmitted by the mobile station and tends 
to keep the received signal strength constant by sending power control com- 
mands to the mobile station. In Figure 1 the power control commands are as- 
sembled to a vector 1-4 which the mobile station registers into a command bit 

10 register 1-6. A digital signal processor DSP 1-8 analyses the command bit 
vector 1-4 and a controller 1-10 performs calculation and comparison. Then, 
control transmission means 1-12 ... 1-22 adjust and control the power of the 
mobile station. 

The mobile station employs a feedback 1-24 to store previous 
15 power control values and power control steps into the command bit register 
1-6 to be used for calculating the dynamic step. 

An implementation is shown at a base station block 1-36 comprising 
a measurement register 1-25 and a RAKE receiver with multiple branches 
1-26. Data is assembled to the measurement register on radio measurements, 
20 for example, on EJU 0 (Bit Energy to Noise Ratio), SIR (Signal to Interference 
Ratio) and FER (Frame Error Rate) measurements for calculating a power 
margin, for instance. The RAKE receiver connects the various branches of a 
received signal. 

A processor 1-32 in the base station block compares measured 
25 quantities, for example, the received signal-to-interference ratio, a SIR value 
1-30 and destination quantities, like the bit energy to noise ratio, an EJH 0 ratio 
1-28. Thereafter a base station transmitter 1-34 sends a power control com- 
mand to the mobile station 1-2 in order to increase or reduce power. 

Figure 2 graphically shows how the transmission power level of the 
30 mobile station is controlled in relation to time. Instead of a one point power 
level, or a threshold value of the power level, a power margin having an upper 
limit value and a lower limit value can be determined in the WCDMA system of 
the invention. In addition each service, like speech, data and image, have 
specific optimum transmission power levels, i.e. optimum power levels, which 
35 the mobile station approaches from above or below. 
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Curves 2-2 and 2-8 show the approach of an optimum power level 
PoptT of a quality of service class QoS1 from above and below, curves 2-4 
and 2-10 show the approach of an optimum power level Popt2 of a quality of 
service class QoS2 from above and below and curves 2-6 and 2-12 show the 
5 approach of an optimum power level Popt3 of a quality of service class QoS3 
from above and below. An upper limit value (Pmax) of the power margin is in- 
dicated by 2-14 and a lower limit value (Pmin) of the power margin is indicated 
by 2-16. An acceptable power margin 2-18 is obtained by the difference be- 
tween the upper limit value and the lower limit value. 
10 The power margin in Figure 2 can be determined using service 

class requirements, real-time radio measurements, for example SIR or E^No 
measurements, and parameters balancing the network in close co-operation 
with AC and LC parameters. In contrast to previous prior art systems the pre- 
vious values of power control steps stored in the command bit register 1-6 are 
15 also taken into account when determining the transmission power of the radio 
transmitter of the invention. The change history of the register comprises data 
on the latest power control command increasing or reducing power, o.n two to 
eight, preferably eight, power control commands preceding the latest power 
control command and two to eight, preferably eight, power control steps pre- 
20 ceding the latest power control step. The upper limit value of the power margin 
depends on the load and interference level of the radio network. 

The optimum power levels of different power control service classes 
can be determined on the basis of the mean of previous power control steps or 
the ratio of the measured value (SIR real ) and the target value (SIR^J of the 
25 signal-to-interference ratio in close co-operation with the AC and LC parame- 
ters. The data concerning whether all data modes are included in the mobile 
station transmission or whether the mobile station transmission employs a dif- 
ferent route and resource for speech than for data also affect the determina- 
tion of the optimum power level. The optimum power levels of different power 
30 control service classes are thus determined as a result of the negotiations 
concerning network situation, capacity and transmission signal, and are not 
necessarily the lowest possible power levels but as the term indicates optimum 
power levels. The negotiations may take place in the beginning of the connec- 
tion and again during the connection, if needed. 
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The acceptable upper and lower limit values of the transmission 
power, the power margin and the optimum power level may change specifi- 
cally for each connection and service class. 

Figure 3A is a flow chart illustrating a dynamic power control algo- 

5 rithm according to a preferred embodiment of the invention from the base sta- 
tion side. In step 3-2 the base station BS receives a signal transmitted by the 
mobile station MS, and thereafter in step 3-4 the signal power (P) is compared 
to the upper limit value (Pmax) 2-14 of the power margin 2-18. If the received 
power exceeds the power margin upper limit value (P > Pmax) 2-14, the base 

1 0 station sends a power control command to the mobile station in step 3-6 to 
reduce transmission power. If the received power goes below the power mar- 
gin upper limit value, the process proceeds to step 3-8 where the power is 
compared to the power margin lower limit value (Pmin) 2-16. If the received 
power goes below the lower limit value 2-16 of the power margin 2-18 (P < 

15 Pmin), the base station sends a power control command to the mobile station 
in step 3-1 0 to increase transmission power. 

When the mobile station transmission power is within the power 
margin 2-18, the transmission power is compared to the optimum power level 
(Popt) of the desired service class that the mobile station is approaching from 

20 above or below until the power received by the base station and transmitted by 
the mobile station is at a predetermined distance from the optimum power 
level. 

In step 3-12 the mobile station signal power is compared to the op- 
timum power level (Poptl, Popt2 or Popt3, in general Popt) of the desired 

25 service class, for example QoS1, QoS2 or QoS3. If the received power ex- 
ceeds the optimum power level of the desired service class (P > Popt), the 
base station sends a power control command to the mobile station in step 3-6 
to reduce transmission power. If the received power does not exceed the op- 
timum power level of the desired service class the process proceeds to step 

30 3-14. If the received power goes below the optimum power level of the desired 
service class (P < Popt) the base station sends a power control command to 
the mobile station in step 3-10 to increase transmission power. Otherwise the 
transmission level of the mobile station is at a predetermined distance from the 
optimum power level of the desired service class and the process proceeds to 

35 step 3-16. 
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Figure 3B is a flow chart illustrating a dynamic power control algo- 
rithm according to a preferred embodiment from the mobile station side. In 
step 3-18 the mobile station receives said power control command from the 
base station. In step 3-22 the mobile station registers the forthcoming power 
5 control command into the command bit register 1-6. Said change history can 
also be stored therein including data on the latest power control command in- 
creasing or reducing power, on two to eight, preferably eight, power control 
commands preceding the latest power control command and on two to eight, 
preferably eight, power control steps preceding the latest power control step. 
10 In step 3-24, the mobile station goes through the power control 

command values, or power control command stream, included in the change 
history. If the power control command stream is even, i.e. the power control 
commands alternate evenly, for example 10101010, the power level is not 
changed but is kept stable and the process proceeds to step 3-20 in the flow 
1 5 chart. If the power control command stream is not even, the process proceeds 
to step 3-26, where it is checked whether the power control command stream 
is uneven, i.e. if only one of the power control commands is repeated often, 
preferably more than three times in a row, for example 01000010. The power 
control is then changed to an outer slower power control that reduces air in- 
20 terface signalling. A slower power control is described in the flow chart and 
consists of a delay in step 3-28. 

If the power control command stream is not even nor uneven but 
the power control commands are repeated irregularly, like 01101000, then the 
process proceeds directly from step 3-26 to step 3-32 where a fast power 
25 control without delay takes place. 

Fast and slow power control both take into account the speed by 
which the mobile station moves. Fast power control can, for example, be 0.5 
ms long and slow power control 10 - 20 ms long. During the power control a 
transition from slow power control to fast power control or vice versa may oc- 
30 cur. In fast power control, the power control can be implemented in such a 
manner that the AC and LC data are not taken into account. 

In step 3-32 the step size logic of the mobile station calculates a 
dynamic variable step (Pd) based on the ratio of the measured value and the 
target value of the signal-to-interference ratio, the E^Eo measurements and 
35 the forthcoming power control command. A gamma coefficient (y) used for cal- 
culation takes into account, for example, a model formed of previous power 
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control commands, i.e. the power control command stream, previous power 
control steps, the type of RAKE receiver and various system parameters. An 
initial value which can constantly be changed depending on the network situa- 
tion is determined for the coefficient in the network planning stage. The coeffi- 
cient can also be determined directly, for example, on the basis of the mean of 
the previous power control steps or the distribution of the bit stream. 

The dynamic part of the mobile station power control step is calcu- 
lated using formula (1). 



10 



±Pd = 



SIR 



real 



SIR, 



■y = 



targets 




d) 



15 



When the size of the dynamic power control step is calculated the 
mobile station determines in step 3-34 the value of the entire power control, 
i.e. the power control step, according to the combined effects of the fixed value 
caused by the slow signal changes and the variable value of the power control 
in accordance with formula (2). 



DSS = FSS±Pd 



(2) 



20 In formula (2) a DSS (Dynamic Step Size) describes the entire 

power control step, a FSS (Fixed Step Size) the fixed value of the power con- 
trol and a Pd (Dynamic Part of Step Size) the variable dynamic value of the 
power control. The FSS value in formula (2) takes into account, for example 
the effect of obstacles in the terrain on the signal path and the near-far phe- 

25 nomenon. The FSS value is determined according to network parameters and 
is typically, for example 0.5 dB. 

By combining formulas (1) and (2) the value of the power control 
step can be calculated using formula (3). 



If 
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DSS = FSS±Pd = FSS± 



( SIR, 



SIR, 



target J 



real 



. y = FSS+ (sign) , \ n « .y (3) 

V ^ N 0>> target) 




10 



15 



20 



25 



The value of the gamma coefficient used in the power control for- 
mulas always exceeds or equals zero. The gamma coefficient obtains a value 
that exceeds zero until the mobile station power is at the optimum level i.e. the 
measured value equals the target value. Then the gamma coefficient obtains 
the value zero. If the gamma coefficient obtains the value zero, the value of 
the power control step will be FSS according to formula (3). However, the 
power control of the mobile station does not have to increase power, if the 
same stable situation frequently reoccurs, i.e. the mobile station power re- 
mains at the optimum level. 

The sign of the ratio between the SIR values in formula (3) is nega- 
tive, when a power control command is sent to the mobile station to reduce 
power. Then the transmission power of the mobile station received by the 
base station has been too high in relation to the upper limit value of the power 
margin and the optimum power level of the desired service class. The sign of 
the ratio between the SIR values in formula (3) is positive, when a power con- 
trol command is sent to the mobile station to increase power. Then the trans- 
mission power of the mobile station received by the base station has been too 
low in relation to the lower limit value of the power margin and the optimum 
power level of the desired service class. 

In order to achieve a balanced and efficient radio system the mobile 
station negotiates in steps 3-36 ... 3-40<»with the network about the power to 
be transmitted. If the network does not allow the calculated power control step, 
for example an increase in the mobile station power would interfere with other 
mobile station signals, then the network can in step 3-36 prevent the power 
increase, for example on the basis of an AC parameter. The process then pro- 
ceeds to step 3-38 where negotiations on increasing power are initiated. 

If the network permits in step 3-40 to proceed with the power control 
or if the network allows the calculated power control step, the process pro- 
ceeds to step 3-42. The mobile station compares the calculated power to the 
power of other branches by default in step 3-42. If the mobile station is also on 
the border of another cell or other cells than the specific base station and an- 
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other branch has a better optimum power level within the power margin, the 
mobile station can make a MEHO request (Mobile Evaluated Handover) in 
step 3-44 to provide soft handover in step 3-46. if the MEHO request is not 
sent or if the power level of the other branches is not better, the mobile station 
5 adjusts the transmission power as described above in step 3-48. 

After a possible MEHO request the mobile station employs AC and 
LC parameters in the downlink direction in step 3-46 and possibly issues a 
handover command to the mobile station. The base station controller uses AC, 
LC, HC and PC parameters in the downlink direction. In the uplink direction it 

10 is possible to change to an outer and slower power control in order to negoti- 
ate with the base station. If the AC and PC parameters are available to the 
mobile station, said data can if necessary be used during the MEHO request. 

Figure 4 shows a handover situation in a macro diversity area, or in 
a situation where the mobile station is under the influence of several base sta- 

15 tions. When the mobile station is in a border area 4-10 of a specific cell, the 
mobile station can also be inside other cells in the border areas 4-12, 4-14 of 
said cells. Then the mobile station listens to a specific base station BS4 and to 
other base stations BS6, BS8 in the vicinity of the specific cell. Since each cell 
sends power control commands for controlling the power of a specific branch, 

20 the mobile station has to know whether to increase or to reduce the transmis- 
sion power. 

After having reduced the transmission power in step 3-34 the mo- 
bile station negotiates with the network and then in order to optimize hando- 
vers the mobile station decides whether to increase or reduce power on the 
25 basis of the AC and LC parameters irrespective of whether the mobile station 
has received a power control command to increase or reduce power. In addi- 
tion, power control conflicts between different branches can be eliminated, 
when the power control decisions are made on the basis of the AC and LC 
parameters. 

30 Figure 5 shows the classification of the base station cell power. 

When applying the technique of the invention reversely in such a manner that 
the mobile station adjusts the base station transmission power, the mobile sta- 
tion MS sends power control commands, for example bits, to the base station 
BS in order to increase or reduce power. The base station cell 5-6 is divided 

35 into SIR spheres or SIR classes 5-8 ... 5-14. Then the mobile station knows 
what the SIR ratio of the base station transmission signal should be at the mo- 
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other branch has a better optimum power level within the power margin, the 
mobile station can make a MEHO request (Mobile Evaluated Handover) in 
step 3-44 to provide soft handover in step 3-46. If the MEHO request is not 
sent or if the power level of the other branches is not better, the mobile station 
5 adjusts the transmission power as described above in step 3-48. 

After a possible MEHO request the mobile station employs AC and 
LC parameters in the downlink direction in step 3-46 and possibly issues a 
handover command to the mobile station. The base station controller uses AC, 
LC, HC and PC parameters in the downlink direction. In the uplink direction it 

10 is possible to change to an outer and slower power control in order to negoti- 
ate with the base station. If the AC and PC parameters are available to the 
mobile station, said data can if necessary be used during the MEHO request. 

Figure 4 shows a handover situation in a macro diversity area, or in 
a situation where the mobile station is under the influence of several base sta- 

15 tions. When the mobile station is in a border area 4-10 of a specific cell, the 
mobile station can also be inside other cells in the border areas 4-12, 4-14 of 
said cells. Then the mobile station listens to a specific base station BS4 and to 
other base stations BS6, BS8 in the vicinity of the specific cell. Since each cell 
sends power control commands for controlling the power of a specific branch, 

20 the mobile station has to know whether to increase or to reduce the transmis- 
sion power. 

After having reduced the transmission power in step 3-34 the mo- 
bile station negotiates with the network and then in order to optimize hando- 
vers the mobile station decides whether to increase or reduce power on the 
25 basis of the AC and LC parameters irrespective of whether the mobile station 
has received a power control command to increase or reduce power. In addi- 
tion, power control conflicts between different branches can be eliminated, 
when the power control decisions are made on the basis of the AC and LC 
parameters. 

30 Figure 5 shows the classification of the base station cell power. 

When applying the technique of the invention reversely in such a manner that 
the mobile station adjusts the base station transmission power, the mobile sta- 
tion MS sends power control commands, for example bits, to the base station 
BS in order to increase or reduce power. The base station cell 5-6 is divided 

35 into SIR spheres or SIR classes 5-8 ... 5-14. Then the mobile station knows 
what the SIR ratio of the base station transmission signal should be at the mo- 
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bile station. The mobile station thus measures the base station signal and 
compares it to the SIR value in the mobile station area. If the base station sig- 
na! value goes below or exceeds a local SIR value, the mobiie station sends a 
corresponding command to the base station to increase or to reduce power. 
5 The power level classification thus enables to control the reduction and en- 
largement of a cell. 

It is obvious for those skilled in the art that the basic idea of the in- 
vention can be implemented in various ways. The invention and the preferred 
embodiments are thus not restricted to the above examples but can vary 
1 0 within the scope of the claims. 
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CLAIMS 

1. A method for adjusting transmission power in a first radio unit 
when controlling a second radio unit where the second radio unit receives 
transmission signal of the first radio unit and measures the signal strength 
5 thereof, 

characterized in that 

the second radio unit compares the measured signal strength to a 
predetermined upper value and if the measured signal strength exceeds the 
upper limit value the second radio unit sends a command to the first radio unit 
10 to reduce the transmission signal power at a first rate, 

the second radio unit compares the measured signal strength to a 
predetermined lower limit value and if the measured signal strength goes be- 
low the lower limit value, the second radio unit sends a command to the first 
radio unit to increase the transmission signal power at the first rate. 
15 2. A method as claimed in claim 1, characterized in that the 

second radio unit also compares the measured signal strength to an optimum 
value and if the measured signal strength exceeds or goes below said opti- 
mum value, the second radio unit correspondingly sends the first radio unit a 
command to reduce or increase the transmission signal power at a second 
20 rate that is lower than the first rate. 

3. A method for adjusting transmission power in a first radio unit 
when controlling a second radio unit where the first radio unit receives power 
control commands of the second radio unit and based thereon adjusts the 
transmission power in power control steps, characterized in that 
25 the first radio unit maintains history data comprising a plurality of the 

latest received power control commands and a plurality of the latest power 
control steps, and 

the first radio unit forms the power control steps based on said his- 
tory data. 

30 4. A method as claimed in claim 3, characterized in that the 

history data comprises two to eight, preferably about eight, latest power con- 
trol commands and power control steps. 

5. A method as claimed in claim 4, characterized in that if 
the power control steps in said history data alternate substantially evenly up- 

35 wards and downwards the first radio transmitter will not change the transmis- 
sion power. 
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6. A method as claimed in any one of claims 3 - 5, charac- 
ter i z e d in that if the power control steps alternate upwards and down- 
wards in said history data in such a manner that oris direction occurs succes- 
sively more frequently, preferably at least three times more often than the re- 

5 verse direction the first radio transmitter delays the power control in order to 
reduce air interface signalling. 

7. A method as claimed in any one of claims 3 - 6, charac- 
terized in that the power control step is calculated as the sum of a variable 
part and a fixed part. 

10 8. A method as claimed in any one of claims 3 - 7, charac- 

terized in that the power control step is calculated on the basis of a meas- 
ured value and a target value of the signal-to-interference ratio. 

9. A method as claimed in any one of claims 3 - 8, charac- 
terized in that the power control step is calculated on the basis of the 

1 5 mean or the distribution of the history data. 

10. A method as claimed in any one of claims 3-9, charac- 
ter i z e d in that the transmission power in an active branch of the first radio 
unit in a multi-branched system is compared to the transmission power of 
other branches and if another branch has a better transmission power level 

20 the first radio unit sends a handover request. 

11. A method as claimed in any one of the preceding claims, 
characterized in that the first radio unit is located in the mobile station 
and the second radio unit in the fixed part of the mobile network. 

12. A method as claimed in any one of claims 1-10, charac- 
25 t e r i z e d in that the first radio unit is located in the fixed part of the mobile 

network and the second radio unit in the mobile station. 

13. A method as claimed in any one of the preceding claims, 
characterized in that AC (Admission Control) and LC (Load Control) 
parameters, known. per se, are maintained, and by comparing said parameters 

30 data is obtained whether a. change is taking place in the radio network which 
would" affect a set value of the first radio unit power control and when such a 
change occurs a correction factor is determined to correct the first radio unit 
transmission power. 

14. A method as claimed in any one of the preceding claims, 
35 characterized in that the mobile station listens to a specific base sta- 
tion and other base stations located in the vicinity of the specific cell and that 
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for optimizing handovers the mobile station decides to increase or reduce 
power on the basis of the AC parameter irrespective of whether the mobile 
station has received power control commands to increase or reduce power. 

15. A method as claimed in any one of the preceding claims, 
5 characterized in that at least some of the cells (5-6) are divided into 

SIR spheres, or SIR classes. 

16. A method as claimed in claim 15, characterized in that 
the mobile station knows a standard value of the SIR ratio of the base station 
transmission signal at the mobile station and that the mobile station compares 

1 0 the current value to a standard value and if the value of the base station signal 
is below or exceeds the SIR value in the mobile station area, the mobile sta- 
tion sends a corresponding power control command to the base station to in- 
crease or reduce power in order to control reduction and enlargement of the 
cell. 

15 17. A method as claimed in claim 1 or 2, characterized in 

that the command to increase and/or correspondingly to reduce the transmis- 
sion signal power includes a lower and an upper limit for the transmission sig- 
nal power. 
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